I. INTRODUCTION
The MRL function, m.t/, represents the expected remaining life of an item at age t. The decreasing mean residual life (DMRL) class is introduced by Bryson and Siddiqui [1] as a criterion for aging. A life distribution F is said to be in DMRL class if
m.s/ m.t/ f or all
The dual class, increasing mean residual life (IMRL) class, is defined by reversing the inequality in the definition of DMRL class. The MRL function has attracted a great deal of interest among reliability analysts, biometrists, and actuarial scientists. Guess and Proschan [2] give an excellent discussion for MRL function.
Hollander and Proschan [3] suggest a procedure for testing exponentiality against the alternative of monotone and nonconstant MRL. Chen, Hollander and Langberg [4] extend Hollander and Proschan's test to the case of randomly censored data. Bergman and Klesfjo [5] develop a family of test statistics intended for testing exponentiality against DMRL when the data is both complete and censored. Aly [6] suggests a set of tests for testing monotonicity of MRL one of which deals with detecting DMRL. Ahmad [7] In this paper, we propose a new test statistic for testing the monotonicity of MRL of F when the data is randomly censored. Since the test statistic is a L-statistic, we use the Lstatistic theory to establish the asymptotic normality of our test statistic. We discuss the efficiency loss due to censoring and also calculate the asymptotic relative efficiencies of our test statistic with respect to Chen, Hollander and Langberg [4] for several alternatives.
II. TEST FOR DMRL ALTERNATIVES
In this section, we derive test statistics for testing
That is, F. Aly [6] proposes a measure of DMRL-ness which is based on the first derivative of the mean residual life. He considers the parameter
It is easy to see that .F/ D 0 under H 0 , and .F/ 0 under H 1 . Simple algebra shows, with an additional assumption
where
Aly [6] obtains the test statistic, L n D .F n /, by replacing F in .F/ by the empirical distribution F n . In randomly censored model, we use Kaplan-Meier estimator F n of F, instead of F n (cf. Kaplan and Meier [9] ).
In the censoring model, instead of observing X 1 ; X 2 ; :::; X n , we observe the pairs 
where Z .0/ D 0 < Z .1/ < < Z .n/ denote the ordered Z's and ı .i/ is the ı i corresponding to Z .i/ . We use the standard conventions:
1. Z .n/ is treated as an uncensored observation even though it is censored.
2. When censored observations are tied with uncensored observations, the uncensored observations are treated as preceeding the censored observations. By replacing N F in .F/ by the KaplanMeier estimator, the proposed test statistic is :
where c j D n j n jC1 for j=1,2,...,n and O D
To obtain the limiting distribution of our test statistic, we assume the following conditions on H and F. A1: For someˇ2 .0;
where M n D max.Z 1 ; :::Z n /.
We also assume 2 J .F; H/ > 0; where 2 J .F; H/ is the asymptotic variance. An excellent interpretation of assumptions A1 and A2 is given by Guess [10] . Applying Theorem 4.1 in Joe [11] and the Slutsky's Theorem (cf. Serfling [12] ), we have
and x^y = min(x,y). 
where 
III. EFFICIENCY LOSS DUE TO CENSORING
In this section, we study the efficiency loss due to censoring by computing the efficiency of Aly [6] 
Note that e H .L c n ; L n / is independent of the distribution family in the alternative hypo- thesis but depends on the censoring distribution H. e H can be interpreted in the following manner. Suppose that we are testing DMRL (IMRL) alternatives which are closed to exponential distribution. If we want the same power when using L c n as for L n , we need n=e H observations if L n -test is based on n observations. We consider the case when the censoring distribution is an exponential distribution, H(x)=1-exp[-x], x 0 with restriction < 1.
Then we obtain (with
The values in Table 1 show that the value of e H increases to 1 as decreases. It is clear from the formula that the efficiecy loss tends to 0 as (the amount of censoring) is getting small.
IV. ASYMPTOTIC RELATIVE EFFICIENCY
Chen, Hollader and Langberg [4] suggest a test procedure designed for testing H 0 against H 1 when the sample is randomly censored. In this section, we compare our tests based on 
and
By consideration of Pareto distribution, Makeham distribution and Weibull distribution, we obtain the following asymptotic relative efficiencies. 
The values in 
V. CONCLUSION
We have proposed a new nonparametric test for testing exponentiality against DMRL when the data is randomly censored. We use the L-statistic theory to establish the asymptotic normality of our test statistic. We obtain the efficiency loss due to censoring and also calulate the asympotic relative efficiencies of our test statistic with respect to Chen, Hollender and Langberg's [4] test for several alternatives. The values of the asymptotic relative efficiencies show that our test outperforms theirs when the data is slightly censored. A survival data on prostate cancer patients is considered in order to illustrate our test.
